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Recent seismic activity in Delhi and neighbourhood

V.I'. KAMBLE and I I. M. OHAU D Il U R Y

India M eteorologica! Department , Neiu Delhi

ABSTRACT. Inorderto assess the seismic status of existing faults burried under thickalluvial deposits in the
plains around Delhi, a total of 937 recorded shocks have been analysed. The spatial and temporal distibut ion s
of earthquakes and strain release pat terns have been discussed with reference 1<' the positions and trends of the
existing fault pat tern s. The value of slope coefficient h was found to decrease before and increasejust aftel
the major e·..ems.

1. Introduction

M arry geological studies in the last decade
have indicated that there arc a number of hidden
faults in the thick alluvi al deposits o f Indo-Gangetic
plains. \ Vhilc assessing the significance of the Mora
dabad fault in the Indo-Gangetic basin Krishna
swamy (1962) concluded th at due to lack of data ,
the geomorphological approach to thc problem
of recent activity along the fault has not been suc
cessful. A reco urse to seismological studies by
adequate instrumentation in the area Seems un
avoidable.

Du rin g the years 1963-6 1 a ,large number of
tremors were experienced around Soncpat . Th is
gave an apportunity for a detail ed study of seis
micity of this area.

,
2. Obiervatlonal network ani data. collection

In order to study the earthquakes which occurred
around Delhi -Sonepat, mo bile seismological ob
servatories were started by the India M etcorolo
gica l Departmen t at a few places (Fig. 2). Of these,
the observatory a t R idge, Delhi is equipped
with the worldwide standardised seismograph
system. In addition, a two component Wood -Ander
son seismograph is operating at this observatory
for determining the magnitudes of the shocks.
Th e other observatories in the network arc equip
ped with sensitive electromagnetic seismographs.
The details of the instruments and their constants
are given in Table I. A large amount of data has
thus been collected over a period of ten years from
1964.

3. Determination of earthquake param eters

Epicentres and focal depth, ofall shoc ks detected
were de termined using thc P- wave velocity of 5 .70
kmjsec and tha t ofS-wave as 3.+5 km 'scc. Th ese
veloc ities which are different from those used in
}·n Travel time tables were obtained from a few
well recorded eart hquakes which occurred earlier.

:\ record of one typical event is shown in Fig. I.
The epiccntrcs were determined correct to ± 1kill
and focal dep ths to ± 2 km. The bigger events
were assigned magnitudes from \Vood-Anderson
records. M agnitudes of smaller events which were
not recorded in the Wood -Andersou seismograph
were calculated from thc maxim um amplitude
in the S-group as recorded on the standard short
period system at Delh i. T he peak to peak am plitude
was reduced to ground amplitude in micron" a nd
magnitude was calculated using a nomogram
(Richter 1935) . In orde r to bring these magnitudes
to common base, magnitudes of 100 shocks which
were recorded in both instruments were compared.
The difference of magnitude.. (.11£ - .II. ) was
plotted against .\10 and the points were fitted to a
straight line. This calibration curve was used to
correct the magnitudes of smaller events. A total
of 937 shocks recorded has been used ill the
present study.

4. Seismic historYand,prominent tectoniCfeatures In the area

The study of the historical data shows tha t many
damagi ng earthquake; have occurred ncar Delhi.
A list of notable events is given in Table 2. In the
yea r J720, a shoc k of 6 ..'; mag nit ude with it,
epicentrc ncar Delhi , was reported to have caused
heavy damage to houses. According to Oldham
( 1883) the ear thq uake of 1 Sep tember Ill03
was very violent at Muthra (M a thura), This shoc k
destroyed principal mosques and was reported fclt
at Calcutta, K umann, upper valleys of Ganges etc.
However, these appear to be two separate shocks.
The other shock had its epicentre between Delhi
and Simla and two to three hu ndred people were
killed a t Barahal. The earthquake of 1M 2, having
its epiccntre ncar Mathura was not so violent.

The earthquake of 10 October 1956 (.\ fag. 6 .7)
was reported to have been felt in a wide area.
T wen ty three persons were killed in Bulaudshar
district. Another major shock of magnitudc 6 . 0
occ ur red in th is area during the year 1960. Many
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